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status, alcohol intake, smoking habits, body mass index, previous or current atrial fibrillation, hypertension, type I and II diabetes mellitus, previous history of dementia or myocardial infarction, prestroke use of blood pressure-lowering drugs, platelet inhibitors, vitamin K antagonists, other antidepressants (not SSRIs), statins, and hormonal replacement therapy. Finally, we computed the Charlson comorbidity index score for each patient based on all discharge diagnoses recorded within the last 10 years before stroke hospitalization. 8 Because 3 of the disease categories included in the Charlson comorbidity index score (dementia, myocardial infarction, and diabetes mellitus) were included as independent variables in our analyses, these were excluded from the Charlson comorbidity index score. Information on additional covariates was obtained during admission: The quality of in-hospital stroke care was assessed as the proportion of relevant guideline recommended processes of care received by the individual patient (0%-25%, 26%-50%, 51%-75%, 76%-99%, and 100%). The processes of care included early admission to a stroke unit, early initiation of antiplatelet or anticoagulant therapy, early computed tomographic/MRI scan, early assessment by a physiotherapist or occupational therapist, and early assessment of nutritional risk. Finally, information on use of thrombolysis and thrombectomy was included (see Table I in onlineonly Data Supplement for further description of covariates).
Statistical Analyses
SSRI treatment was not randomly assigned in the study population, so to reduce the risk of bias because of confounding, propensity score matching was used. Using logistic regression, a propensity score was calculated for each patient based on the covariates from the time of admission. 9, 10 Each prestroke SSRI user was propensity score matched with a nonuser with the same stroke type. We matched in a 1:1 ratio without replacement using a caliper width of 0.2.
11 An absolute standardized difference <10% was considered to support the assumption of balance between the groups 12 (see Figures II and III in the online-only Data Supplement).
The risk of severe stroke and 30-day mortality was compared among the propensity score-matched prestroke SSRI users and nonusers using multiple conditional 12 logistic regression adjusting for the covariates gathered at the time of admission (as listed above). In addition, in the analyses on 30-day mortality, we also adjusted for quality of in-hospital stroke care and for use of thrombolysis and thrombectomy (ischemic strokes). All data analyses were performed using STATA 12.0 (StataCorp, College Station, TX) and SAS 9.3 (SAS Institute Inc, Cary, NC).
Results
For patient characteristics, please see Table 1 (Table I in the  online-only Data Supplement for a full descriptive table) . In the hemorrhagic group, a total of 574 patients (45.8%) had severe stroke and 461 patients (36.8%) died within 30 days after stroke onset. In the ischemic group, a total of 1679 patients (18.7%) had severe stroke and 958 patients (10.7%) died within 30 days after stroke onset. Table 2 shows the crude and adjusted propensity score-matched odds ratios (OR) for the 2 outcomes among the SSRI users and nonusers. Among patients with hemorrhagic stroke, prestroke SSRI use was associated with an increased risk of the strokes being severe (adjusted propensity score-matched OR, 1.41; confidence interval, 1.08-1.84) and with an increased risk of death within 30 days (adjusted propensity score-matched OR, 1.60; confidence interval, 1.17-2.18). In contrast, in patients with ischemic stroke, prestroke SSRI use was not associated with a higher risk of severe stroke (adjusted propensity score-matched OR, 1.07; confidence interval, 0.97-1.18) or death within 30 days (adjusted propensity score-matched OR, 1.15; confidence interval, 0.99-1.34). Additional analyses run with a score of <15 points defining severe stroke on the Scandinavian Stroke Scale Score left our results virtually unchanged (data not shown).
Discussion
Presumably the majority of the SSRI users in this study received treatment because of depression, which in itself increases the risk of cardiovascular disease and mortality. 13 Given the observational nature of our study, this would lead to a phenomenon often referred to as confounding by indication. Thus, we would expect an increased risk of severe stroke and death in the SSRI-treated patients regardless of stroke type. Interestingly, we found a marked difference between hemorrhagic and ischemic strokes with an increased risk of severe stroke and increased mortality only among SSRI-treated patients with hemorrhagic stroke but not among ischemic strokes. The definition of prestroke SSRI use leaves the possibility that some of the patients defined as SSRI users were not actual users. However, the standard prescription length in Denmark is ≈90 days, and most patients with ≥1 filled prescription will be covered by SSRI for the whole 3-month period. The data provide a good reflection of compliance because we only included data on prescriptions that had been filled, and the patients' medical expenses were only partially reimbursed, making them more likely to have taken the prescribed drugs. There is no reason to suspect any systematic differences in treatment indication, length of treatment period, severity of a potential depression, or compliance between the 2 stroke types. Any misclassification could, however, bias our risk estimates toward the null hypothesis.
SSRI treatment may possibly potentiate hematoma growth because of platelet inhibition and thus lead to more severe symptoms and increased mortality among the hemorrhagic strokes. However, a possible neuroprotective effect of preadmission SSRI treatment may be present in ischemic stroke because we observed no increased risk of adverse outcomes, despite the indication for SSRI use most likely being an underlying depression.
Conclusions
Prestroke SSRI use may increase stroke severity and mortality in patients with hemorrhagic stroke. In our study, prestroke SSRI use was not associated with an adverse outcome among patients with ischemic stroke. Further studies are warranted to explore the possible hemorrhagic and neuroprotective effects of SSRI treatment in acute stroke.
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Figure III. Standardized differences in variables included in the propensity score for the entire study population of ischemic strokes (light dots) and for the propensity score-matched patients (black dots). F indicates female; M, male; HRT, hormonal replacement therapy; and kroner is the Danish currency.
